Introduction
A connection between retinal dystrophy (retinitis pigmentosa) and pterin metabolism was suggested by us previously (1). The RCS rat strain is an animal model for this inherited d ystrophy. Isoxanthopterin (IX) is excreted in considerable amounts and is one of the main pterin derivati ves in urine of rats. It resembles a degradation product of pterin. neopterin . and biopterin. We were interested to see if the RCS rat differs in metabolism of pterins from other rat strains . To this end we determined IX and biopterin concentrations in urine of different rat strains. We studied Long Evans (LE), Wistar (W ). and Norwegian pigmented (N) rats.
Our investigations of patients suffering from retinitis pigmentosa point to an alteration of monapterin metabolism in blood samples. The concentration of monapterin in urine of rats is near the borderline of detection. To get aninsightintomonapterindegradation in RCS rats we applied monapterin with water supply to RCS and LE rats and determined IX and biopterin. To see if the inhibition of xanthinoxidase affects IX excretion in RCS rats we applied Allopurinol, a wellknown inhibitor of xanthin oxidase, with water supply. Methods RCS, LE, W, and N rats (age 8 -12 weeks) were kept 12 hours exposed to 10 Ix and 12 hours in darkness for 3 days. The animals were kept in metabolic cages and the urine collected 24 hourly. IX and biopterin was determined by fluorescence after iodine oxidation according to the method described by Fukushima and
Nixon (2) . HPLC equipment was described by Ziegler (3) . Monapterin (4 mg/I tap water) was applied to young RCS and LE rats for 8 -20 weeks. Allopurinol (0.5 gi l tap water) was applied to RCS rats at the age of 50 weeks.
Results
As is demonstrated in Figure 1 a and 1 b the pattern of biopterin and IX in urine shows variations in dependence of the rat strain. The content of pterins was referred to creatinine. There is a striking difference in IX excretion of RCS rats (see Fig . 1a) . Also the biopterin content shows variations in dependence of the rat strain as demonstrated in figure 1 b. The lowest concentration of biopterin was found in the pigmented Norwegian rat strain.
Feeding of monapterin to RCS and LE rats increased the excretion of monapterin in RCS and LE rats as demonstrated in Figure 2a . Naturally occurring monapterin was near the borderline of detection under our experimental conditions and is signed with question mark (Fig. 2c) . IX excretion increased significantly in ReS rats after feeding of monapterin. LE rats did not respond with increased IX excretion as demonstrated in Figure 2b . Biopterin excretion increased in both rat strains . However, the differences were on the borderline of significance (see Fig. 2b ).
Feeding of Allopurinol decreased IX excretion in all four rat strains . In Figure 3 the IX excretion of RCS rats over a period of 3 days is demonstrated. IX values decreased concomittant with feeding time. IX excre- tion of the controls, that got tap water, was lower compared to the younger RCS rats as demonstrated in Figures 1 and 2 . The excretion of biopterin was not affected by Allopurinol.
Discussion
Rats with inherited retinal dystrophy seem to differ from healthy rats by an elevated IX excretion in urine. RCS rats responded to feeding of monapterin with an increase of IX excretion. This phenomenon supports the idea that the RCS rat has an increased xanthinoxidase activity in comparison to healthy rats. We performed preliminary experiments in which the IX content of the retina itself of RCS and LE rats was examined. Even under that experimental condition the RCS retina contained more IX compared to LE rats. It seems possi ble that an increased oxidative breakdown of pterins leads to decreased levels of reduced pterins such as tctrahydrobiopterin in the retina. luvone et al. (4) demonstrated in experiments with rats that the retinal dopamine biosynthesis is 105 stimulated by tetrahydrobiopterin. Further experiments are necessary to get insight into the level of reduced pterins in the dystrophic retina of RCS rats.
